This report contains preliminary findings, subject to revision as analysis proceeds.
Introduction
The state-of-the-art in satellite communications offer reliable telephony, video and data transmissions. Single application is provided in the link, what is known as a vertical layer network architecture. However, the emerging broadband or multimedia applications over proposed satellite networks require horizontal layer network architecture (as shown in Figure 1 Modifications are necessary to improve protocol performance over long delay, non-error-free links.
Industry, academia and government agencies (referred to in this paper as the Coalition) are performing research to understand the interaction of various protocols relative to satellite environments and recommend improvements at the appropriate protocol layers. The goals are: 1) to develop modifications to current protocols and develop new protocols that benefit the entire telecommunication industry including the satellite industry; and 2) to have these protocols (NII/GII))' 2 Such scenarios are being used in defining standard needs and gaps. An example of satellite scenarios are given below. The ATM cell structure of 53 bytes --a 5 byte header and 48 byte payload --was designed for high bandwidth implementations with low switching and routing overhead. The 5 byte header of each cell contains all the information necessary for the end-to-end delivery of the cell. If the header of the cell is corrupted beyond the corrective abilities of the included 1 byte CRC check then the cell is discarded.
Asynchronous
The small header and limited routing rules allow the switching to be performed in high speed hardware. The small size of the ATM cell --53 bytes --allows small internal buffers to be used in the switches keeping cell delay and jitter to a minimum.
ATM requires the order of ATM cells must be maintained and that the link be nearly errorfree. These requirements directly affect the design of satellite and wireless networks that wish to utilize ATM.
The following interrelated issues must be addressed for ATM to be utilized over satellite (and other wireless) links: 
Reference Models
The Coalition has been working to develop various reference models that identify common interface points (common air, protocol layer, and signaling) necessary for hardware and protocol development.
The reference models provide a common basis for discussion and represent the industry's current thinking on the development of satellite based ATM architectures. It is hoped that both performance and correctness issues can be resolved by making implementers aware of the problems and their solutions.
In the long term, it is felt that this will provide a reduction in unnecessary traffic on the network, the rate of connection failures due to 
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